Since the late 1980s, incidence of human immunodeficiency virus infection (HIV) has declined 80% among injecting-drug users (IDUs) in the United States; in 2006, an estimated 6,600 (12%) of new HIV infections occurred among IDUs (1) . To assess HIV-associated behaviors among IDUs at risk for HIV infection, CDC analyzed data from the National HIV Behavioral Surveillance System (NHBS) collected during The results of that analysis indicated that, during that period, 31.8% of participating IDUs reported sharing syringes, and 62.6% had unprotected vaginal sex; 71.5% had been tested for HIV, and 27.4% had participated in an HIV behavioral intervention. These data can help guide local, state, and national prevention services tailored to IDUs at risk for HIV infection and other bloodborne or sexually transmitted infections.
NHBS is an ongoing behavioral surveillance system, established by CDC in 2003 in cities where approximately 60% of all cases of acquired immunodeficiency syndrome (AIDS) had been reported. NHBS assesses trends in HIV risk behaviors, testing, and HIV prevention services among three groups: IDUs, men who have sex with men (MSM), and heterosexuals. NHBS data are collected in rotating cycles, approximately once every 3 years from each of the three groups; however, the groups are not mutually exclusive (e.g., MSM who inject drugs might be participants in both the MSM and IDU cycles).
For this report, interviews were conducted with IDUs in 23 metropolitan statistical areas,* using respondent-driven sampling, a peer-referral sampling method (2) . Recruitment chains began in each city with fewer than 20 initial participants who either were referred from programs serving the local IDU community or were recruited by NHBS staff members through outreach. Initial participants who completed the interview were asked to recruit three other IDUs through the use of a coded coupon system to track the referrals. Recruitment continued for multiple waves of peer referrals; all participation was voluntary. Participants were paid $25 for their interview time; those who recruited others were paid an additional $10 for each eligible IDU they recruited to participate. Persons were eligible to participate if they had injected drugs during the preceding 12 months, † resided in the metropolitan statistical area where they were interviewed, were aged >18 years, and were able to give informed consent. Trained interviewers administered a standardized questionnaire in person, using a handheld computer; the survey took approximately 45 minutes to complete.
For this report, data on eight selected HIV-associated behaviors were analyzed. Participants were asked whether, during the preceding 12 months, they 1) shared syringes; 2) shared injection equipment; 3) had vaginal sex § ; 4) had unprotected vaginal sex; 5) had more than one opposite-sex partner; 6) were tested for HIV infection; and 7) participated in an individual or group HIV behavioral intervention; participants also were asked whether they 8) had ever been tested for hepatitis C virus (HCV) infection. ¶` Data from each metropolitan statistical area were analyzed using a respondent-driven sampling analysis program that produces estimates adjusted for differences in peer recruitment patterns and size of participant IDU peer networks (3) . Results from these analyses were aggregated and weighted by the size of the IDU population in each metropolitan statistical area (4) to obtain an overall estimated prevalence for each behavior.
During May 2005-February 2006, a total of 13,519 persons were recruited to participate; of these, 1,563 (11.6%) were found ineligible, and 46 had missing recruitment information. Among the remaining 11,910 participants, data for 1,609 were excluded: 881 who already knew they had HIV infection, 334 whose data were lost during electronic upload, 288 initial participants (whose responses were excluded as part of the respondent-driven sampling methodology), 68 who could not be identified as either male or female, and 38 who gave responses with questionable validity. Data for the remaining 10,301 participants were used for this report. Overall, by demographic characteristic, the highest percentages of participants were men (66.7%), non-Hispanic blacks (47.1%), and persons aged 45-54 years (38.0%).
Among the participating IDUs, 31.8% reported sharing syringes, and 33.4% reported sharing injection equipment during the preceding 12 months (Table) . Syringes were shared most commonly among non-Hispanic white IDUs (40.2%) and persons aged 25-34 years (38.6%).
Overall, 81.7% of the IDUs reporting having vaginal sex, and 62.6% reported having unprotected vaginal sex; 47.2% had more than one opposite-sex partner during the preceding 12 months. The prevalence of having unprotected vaginal sex was highest among those aged 18-24 years (67.4%). The prevalence of having more than one opposite-sex partner was highest among those aged 25-34 years (57.6%) (Table) . § For this report, data on anal sex were not analyzed. ¶ Sharing syringes was defined as "using needles that might have already been used by someone else," and sharing injection equipment was defined as using equipment such as cookers, cottons, or water used to rinse needles or prepare drugs "that someone else used." Unprotected vaginal sex was defined as "sex without a condom." Participating in an individual or group HIV behavioral intervention did not include counseling received as part of an HIV test. Testing for HCV infection was measured as ever tested or ever received a diagnosis of hepatitis C. 79.4 (7.9) * Percentages were weighted to adjust for differences in recruitment, the size of participant IDU peer networks, and the size of the IDU population in each city. † Atlanta, Georgia; Baltimore, Maryland; Boston, Massachusetts; Chicago, Illinois; Dallas, Texas; Denver, Colorado; Detroit, Michigan; Fort Lauderdale, Florida; Houston, Texas; Las Vegas, Nevada; Los Angeles, California; Miami, Florida; Nassau-Suffolk, New York; New Haven, Connecticut; New York, New York; Newark, New Jersey; Norfolk, Virginia; Philadelphia, Pennsylvania; San Diego, California; San Francisco, California; San Juan, Puerto Rico; St. Louis, Missouri; and Seattle, Washington. § Sharing syringes was defined as "using needles that might have already been used by someone else," and sharing injection equipment was defined as using equipment such as cookers, cottons, or water used to rinse needles or prepare drugs "that someone else used." Unprotected vaginal sex was defined as "sex without a condom." Persons tested for HIV infection include those with results that were negative, indeterminate, or unknown. Participating in an individual or group HIV behavioral intervention did not include counseling received as part of an HIV test. Testing for hepatitis C virus infection was measured as ever tested or ever received a diagnosis of hepatitis C. ¶ Standard error. ** Includes American Indian/Alaska Natives, Asians, Native Hawaiian or other Pacific Islanders, persons of multiple race, and those for whom race/ethnicity information was missing.
% (SE)
During the 12 months preceding their interviews, 71.5% of participants had been tested for HIV infection; the prevalence of testing was lowest among men (69.8%), non-Hispanic whites (68.6%), and persons aged 45-54 years (68.5%). Among the IDUs, 27.4% reported participating in an individual or group HIV behavioral intervention; such participation was least common among non-Hispanic whites (21.7%). HCV testing or diagnosis had been received by 72.2% of participants at some time in their lives; HCV testing was least common among those aged 18-24 years (63.0%) (Table) .
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reported in 2007 from a multi-city study (5) . However, the NHBS data also indicate that approximately half of participants had unprotected vaginal sex (62.6%) or multiple opposite-sex partners (47.2%), suggesting that a substantial proportion of IDUs are at risk for acquiring HIV infection through their sexual behavior in addition to their drug use practices. Behavioral interventions have been shown to reduce risk behaviors among IDUs (6) . However, only 27.4% of NHBS participants had participated in individual or group HIV behavioral interventions during the preceding 12 months. Among racial/ethnic populations, HIV testing and participation in behavioral interventions were more common among non-Hispanic blacks and Hispanics, persons for whom HIV incidence rates are disproportionately high (1) and for whom interventions are most needed. Although IDUs aged 18-24 years had the highest prevalence of receiving HIV testing, they had the lowest prevalence of ever being tested for HCV. National recommendations for prevention and control of HCV infection call for risk-reduction counseling and screening of persons at risk for HCV infection, including IDUs (7). To increase the percentage of HIV-positive persons who know they have HIV infection, IDUs should have an HIV test at least annually (8) .
The findings in this report are subject to at least three limitations. First, because no standard exists for obtaining probability samples of IDUs, the representativeness of the NHBS sample cannot be determined; although respondent-driven sampling adjusts for some biases, other factors (e.g., not every IDU network was sampled in each city) might have affected the representativeness of the sample. Second, findings from the 23 cities in this study might not be generalizable to all other cities or states in the United States. Finally, because the questionnaire was administered in person by an interviewer, some participants might not have accurately reported their behavior because of social desirability bias.
The NHBS data in this report underscore the need to continue current public health strategies (e.g., ready IDU access to HIV testing, sterile syringes, and condoms) and expand the reach of effective behavioral interventions that focus on the HIV risks of sharing syringes and other injection equipment and engaging in high-risk sexual behavior. Because IDUs are at high risk for numerous bloodborne and sexually transmitted infections, they are prime candidates for integrated health services (9) that provide disease prevention counseling and relevant screening (or vaccination) for hepatitis, sexually transmitted diseases, tuberculosis, or HIV, whenever they seek health care. Certain state and local syringe exchange programs already have expanded their scopes to include these types of integrated services (10) . Providing comprehensive services to IDUs can help reduce the spread of bloodborne infections and increase access to health care, providing an effective approach to the spread of disease for the entire population (6) . Data on  the Incidence of Infection with  Pathogens Transmitted Commonly  Through Food -10 States, 2008 Foodborne diseases remain an important public health problem in the United States. The Foodborne Diseases Active Surveillance Network (FoodNet) of CDC's Emerging Infections Program collects data from 10 U.S. states* on diseases caused by enteric pathogens transmitted commonly through food. FoodNet is an active, population-based surveillance system for these laboratory-confirmed infections (1). This report describes preliminary surveillance data for 2008 and trends since 1996. In 2008, the estimated incidence of infections caused by Campylobacter, Cryptosporidium, Cyclospora, Listeria, Shiga toxin-producing Escherichia coli (STEC) O157, Salmonella, Shigella, Vibrio, and Yersinia did not change significantly when compared with the preceding 3 years. For most infections, incidence was highest among children aged <4 years, whereas the percentage of persons hospitalized and the case fatality rate were highest among persons aged >50 years. None of the Healthy People 2010 targets for reduction of foodborne pathogens (objective 10-1) (2) were reached in 2008. The lack of recent progress points to gaps in the current food safety system and the need to continue to develop and evaluate food safety practices as food moves from the farm to the table.
Preliminary FoodNet

Surveillance Methods
FoodNet has conducted active, population-based surveillance for laboratory-confirmed cases of infection caused by Campylobacter, Listeria, Salmonella, STEC O157, Shigella, Vibrio, and Yersinia since 1996, Cryptosporidium and Cyclospora since 1997, and STEC non-O157 since 2000 in 10 participating states. FoodNet personnel actively contact clinical laboratories (on a regular basis, depending on the size of the laboratory) to ascertain laboratory-confirmed cases of infection occurring within the surveillance area (1). In 2004, FoodNet began collecting data regarding which laboratory-confirmed infections were associated with outbreaks of Salmonella and STEC O157. FoodNet also conducts surveillance for hemolytic uremic syndrome (HUS), a complication of STEC infection characterized by renal failure and microangiopathic hemolytic anemia, through a network of pediatric nephrologists and infection-control practitioners, and validates diagnoses through reviews of hospital discharge data. Because of the time required to review hospital records, this report contains preliminary HUS data for 2007, the most recent data available (1 
Surveillance Results
In 2008, a total of 18,499 laboratory-confirmed cases of infection in FoodNet surveillance areas were identified. The number of infections and incidence per 100,000 population were reported as follows: Salmonella (7,444; 16.20 (Table 1) . Among all age groups (<4 years, 4-11 years, 12-19 years, 20-49 years, and >50 years) † , the highest incidence occurred among children aged <4 years for all infections except those caused by Cyclospora and Vibrio (Table 2) .
Among age groups of persons infected with the following pathogens, the percentage of persons hospitalized was highest in persons aged >50 years: Listeria (86.2%), STEC O157 (53.3%), Vibrio (45.6%), Salmonella (40.0%), Yersinia (37.5%), Shigella (27.9%), Cryptosporidium (24.5%), and Campylobacter (20.5%). Among age groups of persons infected with the following pathogens, the case fatality rate (CFR) was highest in persons aged ≥50 years: Listeria (19.5%), Vibrio (7.4%), Salmonella (1.3%), Shigella (0.4%), and Campylobacter (0.4%). For infection with STEC O157, the CFR was highest among children aged <4 years (2.8%); for infection with Cryptosporidium and Yersinia, the CFR was highest in persons aged 20-49 years (1.3% and 3.0%, respectively). 
Comparison with Previous Years
A main-effects, log-linear Poisson regression model (negative binomial) was used to estimate statistically significant changes in incidence of infections in 2008 compared with previous years. This model accounts for site-to-site variation and the change in population in FoodNet surveillance areas over time (1) . The average annual incidence for the preceding 3 years (2005-2007) and the first 3 years of surveillance (1996) (1997) (1998) were used for comparison. The estimated change in incidence between 2008 and the comparison periods was calculated with 95% confidence intervals (CIs). For HUS surveillance, the average annual incidence for 2004-2006 was used as the comparison period. Changes over time were not analyzed for STEC non-O157, partly because changes in clinical laboratory practices, such as increases in Shiga toxin testing with enzyme immunoassay, likely affected reporting (3).
The estimated incidence of Campylobacter, Listeria, Salmonella, Shigella, STEC O157, Vibrio, Yersinia, and Cryptosporidium infections did not change significantly compared with the preceding 3 years ( Figure 1 ). The apparent increase in Salmonella infections was not significant (CI = 0%-12%). Among the 10 most common Salmonella serotype infections, the incidence of Enteritidis increased 19% (CI = 3%-39%), Saintpaul increased 182% (CI = 112%-274%), and Heidelberg decreased 28% (CI = 12%-41%); the incidence of the other seven serotypes did not change significantly. Trends for Cyclospora infection were not calculated because of low incidence across sites and years. The estimated incidence of postdiarrheal HUS in Figure 2 ). By 2008, in comparison with 1996-1998, modeled relative rates of infection with Yersinia had decreased 48% (CI = 35%-59%), Shigella had decreased 40% (CI = 15%-58%), Listeria had decreased 36% (CI = 20%-49%), Campylobacter had decreased 32% (CI = 27%-37%), and STEC O157 had decreased 25% (CI = 8%-39%), but Vibrio had increased 47% (CI = 9%-99%). The estimated incidence of infection with Cryptosporidium and Salmonella did not change significantly over this period.
Outbreak-Associated Cases of Infection
In 2008, outbreak-associated infections accounted for 132 (25.7%) of STEC O157 cases and 547 (7.4%) of Salmonella cases. Two large multistate outbreaks of Salmonella infections that included FoodNet sites were investigated in 2008: an outbreak of S. Saintpaul infections associated with imported produce (4) and an outbreak of S. Typhimurium infections associated with peanut butter and peanut butter-containing products (5). † No significant change = 95% confidence interval is both above and below the no change line; significant increase = estimate and entire 95% confidence interval are above the no change line; significant decrease = estimate and entire 95% confidence interval are below the no change line. § Shiga toxin-producing Escherichia coli. (7); whether the increase was related to focused sampling of higher risk facilities or improved laboratory detection, or whether the microbial load was actually higher, is unknown. In August 2008, the Food and Drug Administration (FDA) published a rule allowing irradiation of fresh iceberg lettuce and fresh spinach to help protect consumers from Salmonella and STEC O157; FDA also piloted an advanced screening system to identify food safety threats at all U.S. borders. ¶ Enhanced and food-specific measures are needed to 1) control or eliminate pathogens in domestic and imported food; 2) reduce or prevent contamination during growing, harvesting, and processing; and 3) continue the education of restaurant workers and consumers about risks and prevention measures. In particular, continued efforts are needed to understand how contamination of fresh produce and processed foods occurs and to develop and implement measures that reduce it. More outbreaks can be recognized and their causative foods identified with rapid and complete subtyping of pathogens and with rapid standardized interviews of ill persons and appropriately selected controls.
The reported incidence of Campylobacter, Salmonella, and STEC O157 infections varies substantially by site. For example, incidence of Campylobacter is highest in California, incidence of Salmonella is highest in New Mexico and Georgia, and incidence of STEC O157 is highest in Colorado. Previous FoodNet studies suggest that even after controlling for laboratory testing practices, site-to-site variation in disease incidence reflects regional differences in exposures, which might include the consumption of contaminated food or exposure through other routes of transmission (8, 9) .
The reported incidence of Campylobacter, Cryptosporidium, Listeria, Salmonella, Shigella, STEC O157, and Yersinia infections remains highest among children aged <4 years. For most pathogens under surveillance, persons aged >50 years are at greater risk than are other age groups for hospitalization and death, making aggressive diagnosis and treatment especially important in this age group.
The findings in this report are subject to at least four limitations. First, because FoodNet relies on laboratory diagnoses, changing laboratory practices might affect the reported incidence of some pathogens. For example, fewer laboratoryconfirmed infections might be reported as a result of increased use of nonculture tests. Second, many foodborne illnesses (e.g., norovirus infection) are not reported to FoodNet because these pathogens are not identified routinely in clinical laboratories. Third, differences in health-care seeking behaviors between age groups might contribute to a much higher incidence of reported illness in certain age groups (e.g., young children and older persons) (10) . Finally, although the FoodNet population is similar demographically to the U.S. population, the findings might not be generalizable (1) . § Additional information about the Salmonella verification sampling program is available at http://www.fsis.usda.gov/oppde/rdad/frpubs/04-026n.pdf. outbreaks (2) . In 2005, Southern Sudan ended its 22-year civil war with North Sudan; as a result, IDPs and refugees are returning to the south (3, 4) . During April-June 2007, investigators from the Southern Sudan Field Epidemiology and Laboratory Training Program (SS-FELTP) and CDC investigated a cholera outbreak in the town of Juba, Southern Sudan. This report summarizes the results of that investigation, which found that 3,157 persons were diagnosed with suspected cholera during January-June 2007, with 74 deaths resulting from the disease. An environmental investigation revealed suboptimal hygiene practices and a lack of water and sanitation infrastructure in Juba. A case-control study indicated that persons less likely to have cholera were more likely to have consumed hot meals containing meat during the outbreak. Contaminated food or water were not identified as possible sources of the cholera outbreak in Juba. However, this might be attributed to limitations of the study, including small sample size. Cholera can reach epidemic proportions if adequate control measures are not implemented early. Mass media campaigns are important for current and new residents in Juba to understand the importance of proper food handling, clean water, and optimal hygiene practices to prevent the spread of cholera.
After the civil war with North Sudan ended in 2005, displaced residents began returning to Juba. Juba is a major urban area in Central Equatoria State and is considered the unofficial capital of Southern Sudan. Housing in Juba for returning residents consisted of informal and formal settlements that included old brick homes, tent camps, and mud thatch houses. The major water sources were borehole well pumps, shallow watering holes, the Nile River, and tanker trucks. Latrines and indoor plumbing were lacking; as a result, some residents used open fields for defecation. Juba had one large open-air marketplace, in which persons could shop for food items, and very few restaurants. In February 2006, a large cholera outbreak began in Juba, resulting in 6,329 suspected infections as of June 2006, with sporadic cases continuing throughout the year.
Epidemiologic Investigation
CDC's Coordinating Office for Global Health received a request for technical assistance from SS-FELTP in March 2007 to investigate a second large cholera outbreak in Juba. Investigators arrived at the end of April 2007, after the outbreak had peaked (weeks 10-11) (Figure) and after information about cholera prevention had been communicated to Juba residents. At the time of the investigation, Southern Sudan's Ministry of Health (MOH) was conducting a cholera prevention campaign that included radio prevention messages and community education forums. MOH defined a suspected cholera case as illness in a person of any age with acute watery diarrhea Consumers can reduce their risk for foodborne illness by following safe food-handling and preparation recommendations and by avoiding consumption of unpasteurized milk, raw or undercooked oysters, or other raw or undercooked foods of animal origin such as eggs, ground beef, and poultry. Risk also can be decreased by choosing pasteurized eggs, high pressure-treated oysters, and irradiated produce. Everyone should wash hands before and after contact with raw meat, raw foods derived from animal products, and animals and their environments. More detailed information on food safety practices is available at http://www.foodsafety.gov and http:// www.fightbac.org.
Cholera Outbreak -Southern Sudan, 2007
Vibrio cholerae causes cholera, an acute infectious diarrheal disease that can result in death without appropriate therapy, depending on the severity of the disease (1). War, poverty, inadequate sanitation, and large numbers of refugees and internally displaced persons (IDPs) are major precursors to cholera during the 2007 outbreak. Contaminated water and food were hypothesized to be the main sources of cholera in Juba based on previous cholera studies conducted in Africa (1,2) and the lack of sanitation infrastructure observed in Juba. Potential risk factors for cholera were identified after discussions with persons living in Juba and health officials about possible routes of transmission. A review of the weekly surveillance records kept jointly by the World Health Organization (WHO) Juba office and MOH identified 3,157 persons with diagnoses of suspected cholera (case fatality rate: 2%) during January-June 2007 in Juba. The outbreak peaked in March and ended in June 2007. However, isolated cases continued for the remainder of 2007. Information on the number of persons infected with cholera was obtained from the Juba Teaching Hospital (JTH), cholera treatment centers coordinated by Medecins Sans Frontiers (MSF), and other local hospitals and clinics. A review of records from JTH revealed that information on sex, age, and symptoms was incomplete in the hospital admissions logbook.
Environmental Investigation
Latrines, chlorine for treating water, and soap were lacking in Juba. Residents collected water from borehole pump wells using jerry cans (large plastic containers with small openings), the Nile River, and tanker trucks selling untreated Nile River water. Upon initial inspection, investigators observed an open defecation field near the Nile River, pit latrines built uphill from nearby borehole wells, and several wells closed because of contamination.
Case-Control Study
A prospective matched case-control study was conducted during May 24-June 5 by SS-FELTP trainees and CDC investigators. A questionnaire was developed that included demographic characteristics, symptoms, potential exposures (e.g., related to food, water, personal hygiene, and sanitation), large gatherings (e.g., funerals and weddings), and knowledge of cholera prevention. Case-patients were identified upon admission to the infectious disease ward at JTH. For the purposes of the study, a case was defined as illness in a person of any age with acute watery diarrhea (with or without vomiting) in the 4 days before arriving at JTH. Selection of case-patients was consecutive. All persons admitted to JTH during May 24-June 5 who met the case definition were included in the study. Two case-patients died before they could be enrolled in the study and thus were excluded. Among those households with more than one case-patient, only the first ill person was enrolled in the study; secondary cases were excluded. Interviewers traveled to each case-patient's place of residence and matched each case-patient to two community controls by age (within 5 years), sex, and neighborhood. Selected control residences were chosen randomly and could not be residences that were adjacent to the case-patient's residence. Persons living next to the case-patients' residences might have been more likely to also be infected with cholera because many of the home communes observed belonged to the same family, and members shared meals, latrines (if existing), and courtyards. Controls and their household members had no history of diarrhea since January 2007. Case-patients were interviewed in the hospital, and controls were interviewed in their residences. Information was collected on 42 cases and 81 controls. Both bivariate (chi-square) and multivariable (conditional logistic regression) analyses were performed. The multivariable analysis included all variables that were significant (p<0.05) in the bivariate analysis. Stool specimens gathered by rectal swabs from 10 case-patients with suspected cholera who had not received antimicrobial treatment by a certified laboratory technologist were stored in Cary-Blair medium and shipped to the Kenya Medical Research Institute (KEMRI) laboratory in Nairobi, Kenya. Because of limited resources, only 10 specimens were shipped to KEMRI.
The median age of both case-patients and controls was 30 years (range: 3-60 years); 2% of case-patients and 1% of controls were aged <5 years. Approximately half (52%) of the case-patients entered the hospital within 1 day of becoming ill (Table 1) . Other symptoms included vomiting, fever, and leg cramps. One third of the case-patients were reported as being severely dehydrated based on the nursing notes in the medical chart. Treatment consisted of oral fluids, tetracycline, doxycycline, and intravenous fluids and varied among case-patients. The majority of case-patients received intravenous fluids, but not all received oral fluids, tetracycline, or doxycycline.
The unadjusted matched analysis (Table 2 ) indicated that persons who 1) self-identified as visitors to Juba (matched odds ratio [mOR] = 5.6); 2) had lived less than 1 year in Juba (mOR = 4.6); and 3) chose a water source close to their place of residence (i.e., <20 meters [mOR = 3.2]) were at greater odds of having cholera, all significant associations at p<0.05. Using tanker trucks drawing water from the Nile River as the main source of drinking water was not significantly associated with cholera. A significant association was observed for persons who did not treat their water (when compared with those who used chlorine treatment) were found to be at less risk for cholera (mOR = 0.2). No significant associations were observed between cholera and hygiene-related factors (i.e., using soap to wash hands before eating or after defecation, and having soap present in the house) or eating leftover foods. Consuming a meal with fish served hot in the 3 days before becoming ill (case-patients) and before being interviewed (controls), was significantly protective for cholera (mOR = 0.3). A similar significant protective association was found for hot meals containing meat (mOR = 0.2). No significant associations with other local food items or attendance at large gatherings (e.g., funerals or weddings) were identified. After the significant variables from the bivariate analysis were included in a multivariable analysis, only consuming at least one hot meal containing meat in the 3 days before becoming ill (case-patients) or before being interviewed (controls) (adjusted mOR = 0.3 [95% confidence interval = 0.1-0.9], p = 0.03) was associated with a lowered risk for cholera. 
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Laboratory Results
Six of the 10 rectal swabs collected from the case-patients in the case-control study before antimicrobial treatment was started yielded Vibrio cholerae biotype El Tor, serogroup O1, serotype Inaba. This type was resistant to sulfatrimethoprim, nalidixic acid, sulfisoxazole, streptomycin, and furazolidone.
Control Measures
The cholera outbreak in Juba ended in June 2007. At the time of the investigation, MOH established a working group with key stakeholders (the United Nations Children's Fund, the United Nations Office for Humanitarian Affairs, and WHO) and other international nongovernmental organizations to develop a strategy for cholera prevention and preparedness for Southern Sudan. The following strategies were implemented for the 2007 outbreak and any future outbreaks: 1) community health education, with emphasis on improved hygiene practices and sanitation; 2) establishment of food safety regulations for the local market; 3) expansion of the municipal water supply; 4) establishment of proper city waste disposal systems and house pit latrines; 5) banning of defecation in the three main streams in Juba; 6) a shift from informal to formal planned settlements for houses; and 7) supervision of water treatment with chlorine at collection points along the Nile River. Editorial Note: Cholera outbreaks continue to occur throughout Africa, despite advances in cholera surveillance, treatment, and prevention. The main contributors to cholera outbreaks worldwide include a lack of clean water, inadequate sanitation, and suboptimal food-handling practices (5). Cholera is a major public health concern because it induces acute severe diarrhea and can result in death if oral rehydration is not administered quickly (1) . Once a cholera outbreak occurs, simple interventions can prevent infection: 1) washing hands with soap before eating, cooking, and after defecation; 2) eating cooked food served hot; and 3) drinking water treated by a recommended method (e.g., boiling, chlorination, or solar disinfection through UV+ heat) (5) .
This investigation of cholera in Juba did not implicate a single source of water or food, which are common modes of cholera transmission. The unadjusted matched analysis indicated that the following were risk factors for cholera: 1) using a water source close to the place of residence (i.e., <20 meters); 2) being a visitor to Juba; and 3) living less than 1 year in Juba. Persons consuming a meal with hot meat or hot fish were less likely to have cholera. Surprisingly, persons who did not treat their water also appeared to have a lower risk for cholera. Persons using untreated water might have been previously exposed to cholera and therefore might have developed some immunity. Moreover, among persons with cholera who treated their water, poor techniques for treating water with chlorine might have resulted in exposure to cholera. This is especially likely if those persons who used chlorine were more likely to have used visibly turbid water from the Nile River that was imperfectly disinfected by chlorine.
Despite these findings, the majority of the associations observed became insignificant in the multivariable analysis, which indicated that the initial results were artifacts or were attributed to limitations of the study. Only eating a hot meal containing meat in the 3 days before becoming ill (casepatients) or being interviewed (controls) remained significantly protective (p = 0.03) in the multivariable analysis when all the significant variables from the bivariate analysis were included. Knowledge of proper food handling and the importance of heating foods thoroughly before eating might have helped prevent the transmission of cholera in this population, as suggested by the lower odds of cholera by those persons eating at least one hot meal with meat. Cholera can grow in food kept at room temperature (5). Food was routinely cooked outside using makeshift stoves, and cold storage of food was limited because of a lack of electricity. Previous studies of cholera outbreaks have implicated the consumption of cold foods (e.g., seafood and raw vegetables) as risk factors for cholera and recommended that food be cooked and eaten hot (6, 7) . Treatment of the case-patients consisted of the recommended WHO treatment of rehydration using oral rehydration and intravenous therapy. Approximately half of the case-patients received antibiotics, which WHO indicates should only be administered in severe cases (5). Only 14 case-patients were classified as having severe dehydration.
The findings in this report are subject to at least three limitations. First, the data collected in the case-control study (e.g., information related to the main source of drinking water and water treatment supplies) were self-reported. In addition, widespread exposure to health messages might have increased reports of risk-reducing behavior because of social desirability bias. The investigation team arrived after the outbreak had peaked, and the health messages had been in operation for at least 1 month before the team's arrival. Second, misclassification bias might have occurred because some of the controls might have developed immunity to cholera, and laboratory tests revealed that, of the 10 case-patients tested, only six were found to have cholera. Controls were not tested for cholera. As a result, some of the cases might not have been actual cases, and some of the controls might have been cases. Finally, the sample size for the case-control study was small and therefore might have limited significant associations for risk factors with p-values <0.05.
In developing countries such as Southern Sudan or those recovering from war, returning residents might be at greater risk for diseases such as cholera. Cholera prevention strategies recommended by WHO and MSF that could be used for countries recovering from war include 1) encouraging proper food-handling techniques, including eating heated food; 2) intensifying surveillance to detect cases early; 3) building proper pit latrines; 4) cleaning defecation fields; 5) providing soap and chlorine free of charge or at a reduced cost; and 6) implementing appropriate water and sanitation policies (5, 8) .
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Notice to Readers
Abbreviations for Vaccines in Immunization Schedules: Advisory Committee on Immunization Practices
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